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INTRODUCTION

This report is a summary of a 1O-month experiment to evaluate the
feasibilily of reeslabljshing a populalion of red wolves (Canis rufus) in
lhe Souther n Appalachian Mounlains (Smokies). This expeniment was a

coopenati ve efforl belween the U. S. Fi sh and lnli I dl i fe Servi ce (Servi ce)
and the National Park Senvjce (Park Servrce) wilhin the Greal Smoky
l'lounta r ns Nat i ona I Pa nk ( Pa rk ) .

The red wolf captive-breeding program and wi'ld retntroductjon project at
AT 1i galor Ri ver Nati onal l^Ji I dl i fe Refuge (Al I t gator Rj ver) proved to be
very successful (Phillips 1993). FolIowrng lhe AlIigalor River release.
lhe Service began efforts to establish a second main'land reinlroductron
srte in order lo meel the proJecl goal of 220 wild red wolves. rhe
Park and surroundrng nalional fonests encompass dpproxrmately 1 5 mrllion
acres of potenlral red wolf habilat (Figune 1). The abundance and
drversily of this federally owned land base, together^ wrth slrong
nalional publrc tnleresl in the area, provide an exlnaordinary
opportuni ly for rei nlroduci ng a large carni vone ( Parker 1990 ) " i,\ii lh
dpproxrmately 9 mrllion visilors annually, lhe Pank rs lhe nation's most
vrsited nalronal park. The vast majority of visitors are very inleresled
in nalure, wildlife, and the beauly and uniqueness of lhe mountatns.
This national exposure provides an ideal setting lo educale the public
about wildlife resources, endangened species, and reslortng the red wolf.

The reintroduction of a'1arge carnivore inlo any area rs a complex
process. SevenaT sleps preceded lhe release of the wolves, includtng
exlensive public education and addressing numerous concer^ns from the
public and various agencies. The reinlroduclion experiment (Pt^o;ecl) in
the Park was broken down into sevena'l phases--a coyole (Canis latrans')
popuT ati on assessment, publ i c educati on and proposaT _presentatr on, and
lhe experimental release and management of a sing.le family unit of
wolves. ihrs r"eporl details these firsl three phases of the Pro;ecl.

ASSESSMENT OF THE COYOTE POPULATION

One faclor contribulr'ng to the demise of the red wolf was the tnflux of
coyotes lnlo their hjsloric range. This led to lheir subsequenl
hybridizalion. Sevenal articles and technica'l r eports have addressed
this rssue and dre summarized by Parker (1988). Very lew areas withln
the historic range of the red wolf are free of coyoles. The seleclion of
Al l i gator Ri ver^ i n 1986 as lhe i ni ti al rei ntr"oducli on si te was based, i n
part, on the absence of coyotes in eastern Nor"lh Carolina. Today coyoles
bre present in and around the refuge and appear lo be increasing in
number. Befone the Smokies could be considered as a reintr"oduction site,
an dssessment of the coyote population in the Park was conducted This
assessmenl was conduct.ed from January 1990 through May 1992; it pt"ovided
base,.line information aboul coyoles in the area, includjng home range
size, habilal use, and the development of a feasjble method for
moni lori ng reT ati ve abundance (Crawfot"d 1992) .
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PUBLIC INFORMATION AND EDUCATION

The second phase of the Pro;ect focused on pubTic educalion. Red wolf
history, ecology, recoveny, and local public involvement were discussed
prior to fina.lization of the reintroduclion proposaT. An educalional
package was deve'loped, through the cooperative effor ts of l,,lBIR-TV in
Knoxville, Tennessee; the Service; the Park Service; and lhe Soulhern
Appalachian l'4an and the Biosphene Cooperatrve. The package was
djslributed free of charge to 800 schools and resource dgencres; it
included lhe Emmy Awar"d-winning "Fnont Runner" vrdeo, a red wolf actrvily
poster, and a teachers guide fon elementary schools. "Front Runnen" and
three updated segments aired several tjmes jn the local viewing anea as
parl of lhe "Heartland Series" pnior lo and during the exper^imenlal
release. This phase of the progr"am also included a senies of meetings.
Federal and Stale Agencies, local citizens, and various civrc and special
i nterest gnoups parli ci pated. These meeli ngs were i ni li aled for the
pur pose of providing background information aboul red wolves, lhe
experi menta I rei ntnoducti on proposa 1 , and lhe 1 ong -term p.1 ans for"
populalion management. Furthermore, these meetings served as a sounding
board, where si gnr fi cant detai I s of management pol i cy concernr ng
potentiaT conflicts wjth liveslock and sportsman interesls could be
discussed and criticized prior lo implemenlation. Modjfjcations wene
incorporated lo satisfy local concer"ns while relainrng program goa1s.
This process was critical to the acceptance and support of the proqram,
and il continues today. As a resu-ll, an infonmatjon commiltee was formed
lo represent these local and regional interesls and to communicale wilh
Pr"oject pensonneT on a regular basis.

Key concenns voi ced i ncl uded lhe fol 1 owi ng: depredati on of I i vestock and
the Pro;ect's fi nanci al r"esponsi bi I ity lo lhe I i vestock owner, protecti ng'livestock against wo'1f attacks, accjdenlal taking of wolves and any
subsequenl legal repercussions. commilmenl and ability of personnel to
moni tor and manage erranl wol ves , and rel i abi I i ty of speci fi c conlrol
methods to assure pr"oper" management. These legitimate concerns demanded
complete, sincere, and tanglble responses in order lo assune 

'local

citizens that the wolf Pro;ect would not Jeopardize their lifestyle or
Irvelihood.

An indemnity fund was eslablished to compensale for livestock depnedation
by red wol ves. The fund was compri sed of pri vate donali ons lo the
National Fish and l^jildlife Foundation from the National Parks and
Conservation Association and other sounces. These funds are held in a

local account under the Park's Natural History Association. It was
decided that any person suffening a Tegitimate loss caused by red wolves
wou"ld be fully compensated. Admjnistnation of the $25,000 fund was kept
at the field leve'l, requiring signatures fnom both lhe Park
superintendent and the Service's red wolf coordinalor; this ensured lhe
expedient reimbursement of funds, with minimal administrative
compl i cati ons .

t_



Livestock owners were exlremeiy concerned aboul the legal consequences of
in;uring a wolf whr'le in the acl of prolecling their ljvestock from
altack. Existing endangered species laws slr"iclly forbid and carry harsh
penallies for the laking of protecled wildlife. Pr"oSecl officials had
a'lready classified all wolves in the Park program as experimenlal
nonessential. Thjs classification allowed Pro;ecl personneT lhe freedom
to customize the regulalions prolecting wolves to fjt the specific
demands of the release areas (Parker and Phillips 1991). As a direct
nesult of inpul from the Tennessee Farm Bureau, a harassment clause was
wri tlen i nto lhe reguT ati ons fot the Park ProJect. Thi s cl ause a.l 

'lows

landowners lo protecl their pnoperty from the lhreat of wolves jn any
mannen that is noninJurious lo lhe wolf.

Immediate communication with ProSecl or Park Service personnel is a

prerequisjte lo any furlher action against the wolf. If caplure attempts
fail and threats conlinue, Pro;ect personneT and/or the livestock
owner(s) are then perm'itted to destroy lhe wolf. These bold, yet simple,
soluljons eased lhe fears of most liveslock owners and gained their
cooperati on.

Concerns were voiced by'livestock and hunling inter"ests wilh regard lo
the accidental laking of red wolves and the resultrng prosecutjon. They
expressed fears thal released wolves and their offspring would be
wander"i ng onlo pri vate properly and woul d be i ndi sti ngui shabl e fnom
coyotes. Regulations ensure thal tncidental or accidenlal taking of red
wolves will nol be prosecuted, provided lhe aclivily thal resulted in
laking is a legal activity and lhe lakjng is reported. In all cases,
cjrcumslances would be invesligaled to delermine if there is any evidence
of mi srepresenlatt on on i ntenli onal takl ng. Servi ce personnel guar^anteed
that alI released wolves would be fitted with radio colIars. Public
educalion efforls concentraled on using the radio collars lo distinguish
ned wolves from olher wild cantds. Extensive efforts will be made lo
trap and collar subsequenl generations of wild-born wolves for the
duralion of the ProSect. Unlrl recovery goals are met, any wolves that
avoid caplure (to be fjtled with a radio collar) or lhat repealedly
demonslrale problem behavtor wil'l be treated as expendable.

The abjfity of personneT lo continuaily manage lhe Pro;ect under lhe
oull i ned agneements was questi oned. Pro;ect personnel i ntended that a

sense of trust would be established during the experjmental release and
that it would be nurtured throughout the duration of lhe Pr"o;ect. For

this r"eason, experimental nelease plans were again modified, r'educing the
numben of anjmals to a single pack--a mated pain of adults and two of
their offspring. lt.JiTd reproduction was inhjbited during lhe experiment
by performing a vasectomy on the adult male. This melhod was chosen over
chemical inhibitors because it would not interfere with norma'l hormona'l
changes and related breeding behaviot". The ability of the adult wolves
to pair bond, defend a terrilor"y, and copulate would not be affected. To
ensure the quick r^ecapture of experimenlal animals, the adults wore
radi o-control I ed capture coll ars that coul d be r"emotely actt vated to
ingect immobilrzing drugs. These pnecautions helped to gain acceptance
from individuals wilh I ivestock interests. If the 1-year experiment
proved successful, the Pro;ect would proceed al a very slow pace,



re'leasing on'ly the number of animals that cou'ld be jntensiveTy monitor^ed,
until the Progect became well established.

OBJTCTIVES OF THE EXPERIMENTAL RELEASE

ProSect pensonnel outlined the following lechnical ob;ectives in onder to
assess lhe feasibilily of managing a popu'lation of red wolves in lhe
Smoki es .

(1)

(2)

Mainlain c'lose nadio contacl with lhe wolves in and around
the Park.

Delineate movement ecoiogy and food habits of the red
wo.lves .

(3) Assess inleraclions wilh livestock in order lo determrne
preventi ve and compensalory slr alegi es.

(4) Assess i nteracti ons wi th resi dent coyoles .

(5) Develop strategles for prevention of conflicls with public
use.

ACCLIMATION AND RELEASE

Two adult pairs of red wolves were brought into the Cades Cove area of
lhe Park and were pTaced in acclimaljon pens in January 1991 The
rnilial release was desjgned to be logistically feasible, based on the
most r"ecent release data compiIed at AlIigator River. Maled wo'lves wilh
pups are generally easier to manage than lone wolves.

Female wolf 303 and male wolf 2I9 produced five pups tn lale Apri'l 1991;
two pups (female 467 and female 468) were lo be released with lhe adults.
The wolves were "soft-released" from the acclimation pen near Cades Cove
on November 72, 1997. This nelease method consisted of leaving the pen
gate open on lhe day of release, placing food supplemenls near"by, and
al'lowing the animals to leave at their leisure. Over a period of a

month, fewen supplements were provided, and the family of wolves slowiy
moved into Cades Cove and became self sufficient.

MONITORING

A-ll wo'lves were monilored houriy for lhe first few weeks, using standard
ground-tr acking methods. Monitoring decreased to four lo six locations
daily as movements became mor"e predictable. Due to the topography of the
surroundjng mountains, obtaining accunate ground locations on the wolves
outsi de the Cades Cove ar"ea was di ff i cu'll; at ti mes . even i mpossi b'le.
Fi xed-wi ng ai r^craft wer"e then used. Delermi ni ng the pnesence of wol ves
in or outside the Park was never a problem.



MOVEMENTS

Cades Cove is unique wlthin the Park; il possesses an abundance of prey
species, making it highTy attractive lo large pnedators. As a resu'll,-
lhe average home nange fon the released wolves was approximately
20 square kilomelers (km) (4,900 acres), slighlly larger than Cades Cove
(Frgures 2, 3, and 4). l,io'lves made exploratory movements up lo 16 km
(10 mi les) from lhe release sile. Individuals strayed (approximately
3 km) off the Park four limes (Figure 5). On lwo occasions the animals
were necaptured within severa'l hours; two other tjmes lhey returned of
lheir own accor d within 24 hours.

FOOD HABITS

Scats were collected randomly from accessible aneas frequented by lhe
wolves. Specimens were labeled and stored in plastic bags in a freezer.
At the end of the expertmental period, scats were lhen cata'logued, placed
i n n.yl on bags , and machi ne washed (J. ln/el I er, Gul f isl ands Nali ona'l
Seashore, personal communicalion, 1993). Scats were lhen separaled and
analyzed for percent and frequency of occurrence (Table 1). i,'lhjte-lai led
deer ()docoileus virginianus) (41 1 pencent) and raccoon (Procyon lotor)
(33.3 percent) were the food ilems mosl frequently found in wolf scals.

HUMAN INTERACTiONS

The wo'lves were sighted on numerous occasions lhroughoul lhe experimenl
by both visitor s and Project personnel. Male 219 was caplured and
relurned to captivity in late January 7992 because of his high lolerance
of peopTe al close dislances. Female 303 was also loierant, but to a

lesser degree. She presented no ser"ious probTems and was a'l'lowed to roam
free during the experiment. The two Suvenile females, 467 and 468, were
siqhted al a distance, often crossing roads or hunting 1n the fields. In
contrast to lheir par"ents, they developed an incneasing wariness to
humans as they spent more time in the wild.

Data collected fr"om wolf releases at Alligalor River" has indicated that
older wolves lend to have more difficulty adapting to life in the wild
than youngen wolves. Wolves that are born and raised in captivity often
develop behavior patlerns that reflect their rouline interaction with
human keepers or visitors. The pr"obTems presented by male 219 and
female 303 could largeTy be allnibuled lo lhein ages (8.5 and 5.5 years)
and-lenglh of tlme jn captivity (7.5 and 4.5 years) at lhe time of
re'l ease . The adul t wol ves ' lo'l erance of humans was exhi bi ted ( even
magnified) in Cades Cove, wher"e such behavior is common in wildlife
species because of the large numben of people who visit Cades Cove (up to
15,000 dai ly) .

LIVESTOCK iNTERACTiONS

The private land surrounding the Par"k and thtoughout the Southern
Appalachians supports a vaniety of'livestock interests. The penceived
economjc thr"eat of a large predator is perhaps the greatesl polilical



Figure 2: Horne Range of Wolf 3O3 in GSMNP
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Figure 3: Horne Range of Wolf 467 in GSMNP
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Figure 4: Home Range of Wolf 468 in GSMNP
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Figure 5: Locations of Wolves Outside of GSMNP During Experimental Release
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Table i. Food items occurring in red wolf scats co'llected fr"om Novemben
1991 through September 1992.

FOOD iTEM
FREQUENCY

OF OCCURRENCE
PERCENT

OCCURRENCE

Deer 3? 41 0

Raccoon 26 333
Rabbi t B i0.3
Rodent 7 90
Veqetati on 7 90
Unknown mammal 6 77
Debri s* 4 5.1

I ns ect 4 5.1

Cal f 2 1.6

Gnoundhoq 2 l.f)

Wi I d hoq** 2 2.6

Skunk 1 1.3

Squi r"nel 1 1.3

Br rd 1 1.3
*Debnis included foil, plastic wrappens,
and various waste.

**Source of wild hog jn scats was likely
discarded food scnaps from the captive
faci I i ty.
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barri er to establ i shi ng a se'lf -sustai ni ng red wol f popu'lati on i n the
area.

Cades Cove supports a 500 head cattle-breeding oper"ation that is leased
to a private'livestock owner. Calves ane born year"-nound jn 800 acres of
paslure and are allowed lo noam with the cows. Accunate necords oflosl
cows and calves prior" to the experimental release of wolves were nol
kept. The liveslock owner eslimated that 5 lo 10 calves per yean were
lost to bears, coyotes, and other scavengers. During lhe ca1ving period,
catlle were inlensely monitoned to determine numbers of calves born and
when and where they were born. During this per"iod, six calf depredalion
altempls occurred. Coyoles were observed consuming a recenlly killed
ca'lf. Two calves suffered severe inSuries from canid allacks In the
remainlng three instances of depredation, catlle disappeared wrthoul
personnel being able lo locate a carcdss or find any drrecl evidence of
lhe predalor involved. In two of lhe three disappearances and in the lwo
calf rnjuries, lhe wolves were monitored conlinuously and wene located
dis;unct from the general area of the depnedations. Based on
crrcumslantjal evidence (wo'lves returning, for several days, lo lhe area
where lhe callle disappeared), the wo'lves were the likely candidales in
only one disappearance of a calf. In other instances, day and nlght
observatrons of the fields reveaTed cooperalive hunling by small groups
of coyotes. Njghtly spollighl observalions by the livestock ownen also
revealed contjnuous coyote aclivity in the calving paslures. All six
calves taken were less lhan 1 week old. All depredations occurred along
the edges of woods and where calves were separate from the herd Pro;ect
personnel began assisling the Iivestock ot,vner with moving newborn ca.lves
and cows inlo the majn herd; no further depredations occur"red.

lulale wolf 2I9 was responsible for laking one chicken and three domestic
lurkeys in two separate incjdents. The remajning lhree wolves were
be'lieved to have taken one newborn calf. Reimbursements for lhe chicken
and calf totaled $253. 0ffers to reimburse for lhe loss of the turkeys
were decl r ned by the owner.

CURRENT STATUS

In lale September 1992 lhe three nemaining wolves were recaptured and
placed back into caplivity. The Service reviewed and pnesented thein
findings lo the Park Service and members of the local infor"matjon
commjllee. The decision was made to proceed wilh lhe reintnoducljon
effort al a conservalive pace. In Oclober 1992 six wolves (two adults
and four juveniles) were released inlo Cades Cove. In December 7992 a

second family of six wolves was released from a remote site in the
backcounlry, several kilometers east of Cades Cove. All wolves were
fitted with radio collars and are monitored daily. There are no
schedu'led plans to recapture these anima'ls, except to rep.lace the nadio
collans or to relunn an animal that leaves lhe Park.
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